When a phospholipids bilayer with a metallochromic indicator was measured by total internal reflection with thermal lens spectrometry, the signal was more fluctuated than that of a dye solution. To clarify the difference of the signal fluctuation for the bilayer and the dye solution, power spectra of the results were obtained by a Fourier transform. In a lower frequency region, the intensity of the power spectrum for the phospholipid bilayer measurement was higher than that for the dye solution measurements. We supposed that the fluctuation was caused by the heterogeneity of the bilayer, or aggregation of the dye molecules in the bilayer, or both. Signals at different temperatures were obtained, and these power spectra were compared with each other. The spectra lower than 0.05 Hz increased as the temperature became higher, and agreed with the expected result.
Keywords : total internal reflection with thermal lens spectroscopy ; phospholipid bilayer ; signal fluctuation ; power spectrum ; heterogeneity. The result of the phospholipid bilayer is same as the one in ref. 4 . The incident angle and modulation frequency of the excitation beam were 70 degree and 5 Hz, respectively, and the time constant of the lock-in amplifier was 3 s. The output of the excitation beam was 100 mW, and, in the measurement of the sudan II acetone solution, it was reduced by a neutral density filter to equalize the level of the signal intensity with that of the phospholipid bilayer. 10 µl of zinc sulfate aqueous solution was added at about 650 s. 3 Power spectra for the measurements of the phospholipid bilayer and sudan II acetone solution in Fig. 2 The spectra in (a) and (b) were obtained from data points of the dashed line in Fig. 2 from 0 s to 1000 s and from 2600 s to 3600 s, respectively, and the spectrum in (c) was obtained in the data points from 1500 s to 3500 s in the solid line of Fig. 2 . The spectra were normalized by the intensity at 0 Hz. 
